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DETAILED ACTION 

1. The instant application, having Application No. 10/700,094, has a total of 23 
claims pending in the application; there are 3 independent claims and 20 dependent 
claims, all of which are ready for examination by the examiner. 

Oath/Declaration 

2. The applicant's oath/declaration has been reviewed by the examiner and is found 
to conform to the requirements prescribed in 37 C.F.R. 1.63. 

Information Disclosure Statement 

3. As required by M.P.E.P. 609(c), the applicant's submission of the Information 
Disclosure Statement, dated 3 November 2003, is acknowledged by the examiner and 
the cited references have been considered in the examination of the claims now 
pending. As required by M.P.E.P. 609(c)(2), a copy of the PTOL-1449 initialed and 
dated by the examiner is attached to the instant office action. 

Specification 

4. The abstract of the disclosure is objected to because on line 7 it states "n a multi- 
head It is believed that the applicant intended to state "In a multi-head 
Correction is required. See MPEP § 608.01(b). 

5. Claims 2, 16 and 21 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
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Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. The claims 
disclose wherein the plurality of head and track numbers are mapped to a 
corresponding unique virtual track number, however this is already disclosed in the 
respective parent claims. 

Claim Objections 

6. Claim 15 is objected to because of the following informalities: The claim recites 
on line 3 "plurality of physical of physical data tracks" where "of physical" is repeated. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-4, 6, 8-10, 15-18 and 20-22 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Chng etal. (2002/0101675). 

Independent Claim 1 

Chng et al. disclose a method of representing a serpentine track accessing 
format, the method comprising: 

obtaining a plurality of head and physical track number pairs in the serpentine 
track accessing format (inherent; Fig. 4 and Us 28-30 disclose mapping head and 
cylinder(physical track numbers) to virtual track numbers and although it is not 
explicitly stated that the pairs are obtained, they must be obtained before they 



Application/Control Number: 10/700,094 Page 4 

Art Unit: 2187 

can be mapped. Furthermore, 1fs 30-31 disclose that the access format is a 
serpentine format); and 

mapping each of the plurality of head and physical track number pairs to a 
corresponding unique virtual track number (Fig. 4; IJs 28-30). 
Claim 2 

Chng et al. further disclose wherein mapping each of the plurality of head and 
physical track number pairs to their corresponding unique virtual track number further 
comprises assigning a unique virtual track number to each of the plurality of head and 
physical track number pairs in a manner such that the no two head and physical track 
number pairs are assigned the same virtual track number (Fig. 4; As is shown in the 
figure the track numbers are unique for each head and cylinder pair). 
Claim 3 

Chng et al. further disclose wherein mapping each of the plurality of head and 
physical track number pairs to their corresponding unique virtual track number further 
comprises assigning the unique virtual track number to each of the plurality of head and 
physical track number pairs in a manner which results in the virtual track numbers being 
in a monotonic order as the head and physical track number pairs are sequentially 
traversed in the serpentine track accessing format (Fig. 4 and Us 30-31; From the 
figure it is shown that as the tracks are accessed in a serpentine manner (dotted 
line path) the track numbers are strictly increasing and are therefore monotonic). 



Application/Control Number: 10/700,094 Page 5 

Art Unit: 2187 

Claim 4 

Chng et al. further disclose wherein the monotonic order is a monotonically 
increasing order (Fig. 4; From the figure it is shown that as the tracks are 
accessed in a serpentine manner (dotted line path) the track numbers are strictly 
increasing and are therefore monotonically increasing). 
Claim 6 

Chng et al. further disclose wherein the serpentine track accessing format is a 
track serpentine format (Fig. 4 and T|31; In the figure it is shown that the track 
accessing format can be either head or track serpentine). 
Claim 9 

Chng et al. further disclose a translation engine configured to implement the 
method of claim 1 (inherent; Although it is not stated explicitly there must be a 
"translation engine" to generate the mapping from head and physical tracks to a 
virtual track number). 
Claim 10 ^ 

Chng et al. further disclose a multi-head disc drive data storage system including 
the translation engine of claim 9, wherein mapping each of the plurality of head and 
physical track number pairs to corresponding unique virtual track numbers makes the 
multi-head drive a functional equivalent of a single head disc drive data storage system 
having the virtual track numbers (Figs. 2 and 4; As shown in fig. 4 as the track 
numbers are unique for each head and cylinder pair and monotonically 
increasing as the heads traverse the disk in a serpentine manner each track 



Application/Control Number: 10/700,094 Page 6 

Art Unit: 2187 

switch will result in a new track number that is greater than the previous track 
number. In a multi-head drive the track numbers would repeat after a head 
switch, whereas in the reference the track numbers are different on each surface 
and therefore the multi-head drive appears as a single head drive). 
Claim 15 

Chng et al. disclose a data storage system comprising: 

a plurality of recording surfaces (1119), with each recording surface including a 
plurality of physical data tracks (H26); 

a plurality of heads, with each of the plurality of heads positioned adjacent to one 
of the plurality of recording surfaces, thereby forming a plurality of head and physical 
track number pairs in a serpentine track accessing format fl|s 19 and 30); and 

a translation engine configured to obtain the plurality of head and physical track 
number pairs in the serpentine track accessing format, and to map each of the plurality 
of head and physical track number pairs to a corresponding unique virtual track number 
(inherent; Fig. 4 and |s 28-30 disclose a mapping from a head and cylinder pair to 
a track number and although it is not stated explicitly, there must be a 
"translation engine" to generate the mapping from head and physical tracks to a 
virtual track number). 
Claim 16 

Chng et al. further disclose wherein the translation engine is configured to map 
each of the plurality of head and physical track number pairs to their corresponding 
unique virtual track number in a manner such that the no two head and physical track 
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number pairs are assigned the same virtual track number (Fig. 4; As is shown in the 
figure the track numbers are unique for each head and cylinder pair). 
Claim 17 

Chng et al. further disclose wherein the translation engine is configured to map 
each of the plurality of head and physical track number pairs to their corresponding 
unique virtual track number by assigning the unique virtual track number in a manner 
which results in the virtual track numbers being in a monotonic order as the head and 
physical track number pairs are sequentially traversed in the serpentine track accessing 
format (Fig. 4 and Us 30-31 ; From the figure it is shown that as the tracks are 
accessed in a serpentine manner (dotted line path) the track numbers are strictly 
increasing and are therefore monotonic). 
Claim 18 

Chng et al. further disclose wherein the monotonic order is a monotonically 
increasing order (Fig. 4; From the figure it is shown that as the tracks are 
accessed in a serpentine manner (dotted line path) the track numbers are strictly 
increasing and are therefore monotonically increasing). 
Claim 20 

Chng et al. disclose a data storage system comprising: 

a plurality of head and physical track number pairs in a serpentine track 

accessing format (Us 29 and 30); and 

translation engine means configured to map each of the plurality of head and 

physical track number pairs to a corresponding unique virtual track number (inherent; 
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Fig. 4 and Us 28-30 disclose a mapping from a head and cylinder pair to a track 
number and although it is not stated explicitly, there must be a "translation 
engine" to generate the mapping from head and physical tracks to a virtual track 
number). 
Claim 21 

Chng et al. further disclose wherein the translation engine is configured to map 
each of the plurality of head and physical track number pairs to their corresponding 
unique virtual track number in a manner such that the no two head and physical track 
number pairs are assigned the same virtual track number (Fig. 4; As is shown in the 
figure the track numbers are unique for each head and cylinder pair). 
Claim 22 

Chng et al. further disclose wherein the translation engine is configured to map 
each of the plurality of head and physical track number pairs to their corresponding 
unique virtual track number by assigning the unique virtual track number in a manner 
which results in the virtual track numbers being in a monotonic order as the head and 
physical track number pairs are sequentially traversed in the serpentine track accessing 
format (Fig. 4 and Ifs 30-31 ; From the figure it is shown that as the tracks are 
accessed in a serpentine manner (dotted line path) the track numbers are strictly 
increasing and are therefore monotonic). 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 7 and 8 are rejected under 35 U.S.C. 103(a) as being obvious over Chng 
et al. in view of Dobbek (6,535,995). 

Claim 7 

Chng et al. further disclose storing virtual track numbers in a table (Fig. 4). 
Chng et al. do not disclose expressly that the table is indexed by the virtual track 
numbers. 

Dobbek discloses wherein a table for storing virtual track numbers is indexed by 
virtual track numbers (Col. 2, Lines 20 and 44-45). 

Chng et al. and Dobbek are analogous art because they are from the similar 
problem solving area of efficient mapping from logical block address to physical block 
address. 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art, having the teachings of Chng et al. and Dobbek before them, to index a 
virtual track table by the virtual track number. 

The motivation for doing so would have been to provide more efficient utilization 
of storage system resources (Abstract). 
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Therefore, it would have been obvious to combine Dobbek with Chng et al. for 
the benefit of more efficient utilization of storage system resources to obtain the 
invention as specified in claim 7. 
Claim 8 

Chng et al. further disclose searching the table using the virtual track numbers as 
the search parameter (inherent; Given the map in fig. 4, where the only parameters 
are the head and cylinder pair and the virtual track numbers for the system to 
obtain the head and physical track number pair given the virtual track number it 
must search the table using the virtual track number). 

Allowable Subject Matter 

10. Claims 5, 11-14, 19 and 23 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: 

The primary reasons for indication of allowable subject matter in claims 5, 19 and 
23 in the instant application are the combination with the inclusion in these claims that 
the monotonicallv increasing order is a non-continuous monotonicallv increasing 
order . The prior art of record neither anticipates nor renders obvious the above recited 
combination. 
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The primary reasons for indication of allowable subject matter in claim 1 1 in the 
instant application are the combination with the inclusion in these claims that selecting 
a modulo M which is greater than or equal to the a maximum number of tracks 
per physical zone per head multiplied by a total number of heads; within each 
physical zone, assigning each physical track an offset value N sequentially, 
wherein offset value N is less than or equal to M-1 : assigning each physical zone 
a unigue value P which reflects its traversing sequence: and for each physical 
track, combining its offset value N and the unique value P assigned to its 
corresponding physical zone to obtain the corresponding unigue virtual track 
number K The prior art of record neither anticipates nor renders obvious the above 
recited combination. 

The primary reasons for indication of allowable subject matter in claims 12-14 in 
the instant application are their dependence on claim 11, which has been indicated as 
having allowable subject matter. 

: IMPORTANT NOTE : 

If the applicant should choose to rewrite the independent claims to include the 
limitations recited in either one of claims 5, 1 1-14, 19 or 23, the applicant is encouraged 
to amend the title of the invention such that it is descriptive of the invention as claimed 
as required by sec. 606.01 of the M.P.E.P. Furthermore, the Summary of the Invention 
and the Abstract should be amended to bring them into harmony with the allowed 
claims as required by paragraph 2 of sec. 1302.01 of the M.P.E.P. 
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As allowable subject matter has been indicated, applicant's response must either 
comply with all formal requirements or specifically traverse each requirement not 
complied with. See 37 C.F.R. 1.111(b) and 707.07(a) of the M.P.E.P. 



Conclusion 

12. The following is a summary of the treatment and status of all claims in the' 
application as recommended by M.P.E.P. 707.07(i): 

a. Claims 5, 11-14, 19 and 23 have been objected to as depending from 
rejected claims and have been indicated as having allowable subject matter. 

b. Per the instant office action, claims 1-4, 6-10, 15-18 and 20-22 have 
received a first action on the merits and are subject of a first action non-final. 

13. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ankur Gogia whose telephone number is 571-272-4166. 
The examiner can normally be reached on M-F 8:00am-4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald Sparks can be reached on 571-272-4201. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-91 97 (toll-free). y * 
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